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The title compound, CnjHigOs, crystallizes with two indepen- 
dent molecules (A and B) in an asymmetric unit in both of 
which the two aromatic rings are in a bisectional orientation as 
evidenced by the dihedral angle between them [41.7 (1)° in 
molecule A and 35.6 (1)° in molecule B]. Both molecules 
adopt an E configuration with respect to the C=C bond. An 
intramolecular C— H- ■ O hydrogen-bond occurs in molecule 
A. The crystal packing features intermolecular C— H- ■ O 
interactions. 

Related literature 

For background to the synthesis, see: Bakthadoss et al. (2009). 
For related phenyl acrylate compounds, see: Wang et al. 
(2006); Jones & Jager (2003). For their biological properties, 
see: Kim et al. (2004); Zhu et al. (2000). 




Experimental 

Crystal data 

CigHigOs 

M, = 326.33 
Triclinic, PI 
a = 8.4696 (5) A 
b = 12.1662 (7) A 
c = 16.9860 (9) A 
a = 94.423 (3)° 
= 100.038 (3)° 

Data collection 

Bruker SMART APEXII area- 
detector diffractometer 
30114 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.044 

wR(F^) = 0.137 

S = 0.93 

8303 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 103.475 (3)° 
V = 1663.33 (16) a' 
Z = 4 

Mo Ka radiation 
II = 0.09 mm"' 
r = 293 K 

0.20 X 0.20 X 0.20 mm 



8303 independent reflections 
5258 reflections with / > 2o-(/) 
Ri„, = 0.032 



433 parameters 

H-atom parameters constrained 
Ap„ax = 0.17 e A"' 
Ap„i„ = -0.18 e A"' 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


cnA-miA- ■ oiA 


0.93 


2.48 


3.354 (2) 


156 


C9A-mAl-04B' 


0.97 


2.55 


3.2215 (16) 


126 


C19B-H19D-05^" 


0.96 


2.43 


3.275 (3) 


147 


Symmetry codes: (i) — .v - 


f 1,-y-f 2, -z- 


h 2; (ii) -.V - 


hl.-y + l,-zH 


-2. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97, PLATON (Spek, 2009) and publCIF 
(Westrip, 2010). 

The authors thank the TBI X-ray facility, CAS in Crystal- 
lography and Biophysics University of Madras, India, for the 
data collection. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: KP2375). 
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Comment 

Methyl cinnamate is used widely due to its flavour and fragrance in productions of cosmetics, beverages, baked goods, 
and convenience foods (Kim et al, 2004). Cinnamic acid exhibits higher antifungal activity against Asperigillus niger, 
comparing to that of miconazole and a significant antifungal effect against A. flavus and A. terreus, while caffeic acid was 
inactive to the antifungal activity (Zhu et al, 2000). In view of this medicinal importance, the crystal structure determination 
of the title compound was carried out and the results are presented here. 

The asymmetric unit of the title compound contains the two independent molecules, A and B (Fig. 1). The dihedral angle 
between the CI - C6 and CIO - C15 benzene rings is 41.7 (1)° in molecule A whereas it is 35.6 (1)° in molecule B. Both the 
molecules adopt E configurations with respect to the C = C bond. The methoxy and formyl group at the meta positions of 
the benzene group are close to being coplanar with the ring (5.7 (1)° and 4.2 (1)° in molecule A and 1.5 (1)° and 2.3 (1)° in 
molecule B). The central unit(C8/C9/C 1 0/O4) is equatorial with respect to the phenylacrylate and formyl-methoxyphenyoxy 
(CI- C8/C18/C19/01/02 = 78.5(1)° and CIO -C17/03/05 =69.5 (1)° in molecule Aand 78.3 (l)°and61. 3 (2)° inmolecule 
B). The acrylate group in molecule A is +syn periplanar with respect to central unit (C9/C8/C18/02 = 2.7 (1)°) whereas in 
molecule B, the acrylate group is -antiperiplanar with respect to the central unit (C9/C8/C18/02 = 176.7 (2)°) as evidenced 
by torsion angles. 

The crystal packing is stabilised by intramolecular and intermolecular C — H- - O hydrogen bond interactions (Table 
1, Fig. 2). 

Experimental 

A solution of 2-hydroxy-3-methoxybenzaldehyde(l .0 mmol, 0. 152 g) and potassium carbonate (2.0 mmol, 0.2293 g) in acet- 
onitrile solvent (5 mL) was stirred for 15 m at room temperature. To this solution, (Z)-methyl-2-(bromomethyl)-3-phenylac- 
rylate(1.2 mmol, 0.25 g) was added drop wise. After the completion of the reaction, as indicated by TLC, acetonitrile was 
evaporated. EtOAc (15 mL) and water (15 mL) were added to the crude mass. The organic layer was dried over anhydrous 
sodium sulfate. Removal of solvent led to the crude product, which was purified through pad of silica gel (100-200 mesh) 
using ethylacetate and hexanes (1:9) as solvents. The pure title compound was obtained as a colourless solid (0.31 g, 95% 
yield). Recrystallization was carried out using ethylacetate as a solvent. 

Refinement 

All H atoms were positioned geometrically and allowed to ride on their parent atoms, with C — H = 0.93-0.97 A and (7iso(H) 
= \ .5Ueq{C) for methylH atoms and 1.2C/eq(C) for other H atoms. 
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Fig. 1. Molecular structure of the title compound, showing 30% probability displacement el- 
lipsoids. 



Fig. 2. Packing of (I) with hydrogen bonds (dashed lines). 



(f)-Methyl 2-[(2-formyl-6-methoxyphenoxy)methyl]-3-phenylacrylate 



Crystal data 




C19H18O5 


Z = 4 


M-= 326.33 


f(000) = 688 


Triclinic, PI 


Dx= 1.303 Mgm"^ 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.4696 (5) A 


Cell parameters from 8303 reflections 


Z)= 12.1662 (7) A 


e= 1.2-28.4° 


c= 16.9860 (9) A 


H = 0.09 mm"' 


a = 94.423 (3)° 


r=293 K 


|3= 100.038 (3)° 


Block, colourless 


y= 103.475 (3)° 


0.20 X 0.20 X 0.20 mm 


V= 1663.33 (16) A^ 





Data collection 



Bruker SMART APEXII area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

CO and cp scans 

301 14 measured reflections 

8303 independent reflections 



5258 reflections with / > 2a(/) 
i?i„t = 0.032 



e,™x = 28.4°,i 
/ = -21^22 



= 1 7° 



Refinement 

Refinement on 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F^ > 2a(F^)] = 0.044 

wR(F^) = 0.137 

5 = 0.93 

8303 reflections 
433 parameters 
0 restraints 



Hydrogen site location: inferred irom neighbouring 

sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0725P)^ + 0.2552P] 

where P = (Fo^ + 2FcV3 

(A/a)max = 0.001 

Apmax = 0.17eA"3 
Apmin = -0.18eA"2 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement against ALL reflections. The weighted /^-factor wR and goodness of fit S are based on , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > a(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


tl- *lt! 


OlA 


0.41536(13) 


0.75129(9) 


0.88919 (6) 


0.0567 (3) 


02A 


0.18473 (14) 


0.61117 (9) 


0.85240 (7) 


0.0611 (3) 


03A 


-0.05209 (15) 


0.66404 (10) 


0.52848 (7) 


0.0641 (3) 


04A 


0.10199(11) 


0.59456 (8) 


0.65973 (6) 


0.0449 (2) 


05A 


-0.0729 (2) 


0.29588 (11) 


0.73737 (9) 


0.0909 (5) 


CIA 


0.2947 (2) 


0.85775 (14) 


0.60506 (10) 


0.0600 (4) 


HIA 


0.2651 


0.7787 


0.5951 


0.072* 


C2A 


0.2924 (3) 


0.92180(17) 


0.54131 (11) 


0.0724 (5) 


H2A 


0.2621 


0.8855 


0.4887 


0.087* 


C3A 


0.3346 (3) 


1.03855 (17) 


0.55494(12) 


0.0740 (5) 


H3A 


0.3322 


1.0812 


0.5118 


0.089* 


C4A 


0.3800 (3) 


1.09178 (16) 


0.63207 (12) 


0.0733 (5) 


H4A 


0.4077 


1.1709 


0.6414 


0.088* 


C5A 


0.3851 (2) 


1.02901 (14) 


0.69644 (10) 


0.0630 (4) 


H5A 


0.4185 


1.0661 


0.7488 


0.076* 


C6A 


0.34062 (19) 


0.91055 (13) 


0.68349 (9) 


0.0490 (3) 


C7A 


0.34918(18) 


0.84624 (12) 


0.75324 (9) 


0.0473 (3) 


H7A 


0.4384 


0.8765 


0.7957 


0.057* 


C8A 


0.24490(17) 


0.74965 (12) 


0.76346 (8) 


0.0417(3) 


C9A 


0.08546 (17) 


0.69396 (12) 


0.70716(8) 


0.0432 (3) 


H9A1 


-0.0012 


0.6715 


0.7376 


0.052* 


H9A2 


0.0543 


0.7474 


0.6717 


0.052* 


ClOA 


-0.04856(17) 


0.52761 (12) 


0.61780 (8) 


0.0455 (3) 


CllA 


-0.11578 (19) 


0.42426 (13) 


0.64278 (9) 


0.0512 (4) 
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03A- 


-C16A— H16A 


1 AA C 


U3d — C 1 OD — xi 1 oJJ 


1 AA C 

luy.j 


03A- 


-C16A— H16B 


1 AA C 


03d — C 1 OD — hi 1 ob 


1 AA Z 

luy.j 


H16A- 


— C16A— H16B 


1 AA ^ 


LJ1 £iT\ /"'I £,D LJ1 <CTj 

Ml oJJ — C 1 OD — Ml OD 


1 AA C 

luy.j 


03A- 


-C16A— H16C 


1 AA C 


/^ITD ud xji ain 
U3d — C 1 OD — M 1 or 


1 AA Z 

luy.j 


H16A- 


-C16A— H16C 




M 1 oJJ — C 1 OD — M 1 or 


luy.j 


H16B- 


-C16A— H16C 


1 AA C 


XJI /CC {~^\£.D XJ1/CX? 

M 1 ob — C 1 OD — M 1 or 


1 AA Z 


05A- 


-C17A— CllA 


1Z4.J3 (1 /) 


Ujd — CI /D — CI Id 


1 0/1 AO /"l 

lZ4.Uo (lo) 


05A- 


-C17A— H17A 


I 1 T O 

II /.O 


r\c D hd xji id 
Ujd — CI /D — Ml /D 


1 1 O A 

llo.U 


CllA— C17A— H17A 


11 /.O 


/^11X3 r^'XHD U'XHD 

CIId — CI ID — ^Ml ID 


1 1 O A 

llo.U 


02A- 


-CI 8 A— 01 A 


IZZ.oi (13) 


0 1 D C 1 OD — (JZd 


1 0*3 AA i' ^ z\ 

iz3.uy (1 j) 


02A- 


-C18A— C8A 


lz3.y / (13) 


L) 1 D — C 1 OD — Cod 


IOC n / 1 c\ 
IZJ.Z / (1 j) 


OlA- 


-C18A— C8A 


1 1 1A /1 1\ 
113. zU (Iz) 


UZD — C 1 OD — Cod 


111 HA /I 

11 l.o4 (13) 


OlA- 


-C19A— H19A 




n7R PI QR Ml Qn 


1 OQ S 


OlA- 


-C19A— H19B 


109.5 


02B — C 1 9B — H 1 9E 


109.5 


H19A- 


— C19A— H19B 


109.5 


H 1 9D — C 1 9B — H 1 9E 


109.5 


OlA- 


-C19A— H19C 


109.5 


02B — C19B — H19F 


109.5 


H19A- 


— C19A— H19C 


109.5 


H 1 9D — C 1 9B — H 1 9F 


109.5 


H19B- 


-C19A— H19C 


109.5 


H 1 9E — C 1 9B — H 1 9F 


109.5 


C6A- 


-CIA— C2A— C3A 


(\ Z i1\ 

-0.5 (3) 


Cod — C 1 D — CZd — C3d 


A A 

0.9 (3) 


ClA- 


-C2A— C3A— C4A 


0.4 (3) 


D /^1D /^1D /^AD 

C Id — CZD — C3d — C4d 


-0.1 (3) 


C2A- 


-C3A— C4A— C5A 


f\ Z t1\ 

U.3 (3) 


/^TO /^lO t~^AD t~^ZD 

CzD — C3d — C4d — Cjd 


A O /"3\ 

-(J.o (3) 


C3A- 


-C4A— C5A— C6A 


1 A l^1\ 

-1.4 (3) 


r~^iD /~^AD r^zD r^i^D 
C3d — C4d — Cjd — Cod 


1 A 

1.0 (3) 


C2A- 


-CIA— C6A— C5A 


-0.4 (3) 


AD f^ZD f^£.D 1 O 

C4d — Cjd — Cod — C 1 d 


A 1 /">\ 

-0.3 (2) 


C2A- 


-CIA— C6A— C7A 


—1 /o.3o (lo) 


t~^AD r^^D r^HD r^HD 
C4d — Cjd — Cod — C Id 


1 /I C\ 
—1 / 1 .55 (1 j) 


C4A- 


-C5A— C6A— CIA 


1 1 ^i\ 

1.3 (3) 


CZd — C 1 D — Cod — Cjd 


-0.7 (2) 


C4A- 


-C5A— C6A— C7A 


1 Tn 1 A /I 
1 /9.j4 


/~"10 f~^^D /~^^D /~"70 

CZD — C 1 D — Cod — C / d 


i /6.JJ (15) 


ClA- 


-C6A— C7A— C8A 


An o 
— 4U.Z (1 ) 


Cjd — Cod — C /d — Cod 


1/11 AA / 1 n\ 
— 141.U0 (i /) 


C5A- 


-C6A— C7A— C8A 


1/11 'TO /'n^ 


/"< 1 D r^£.D r^iD r^QD 
C Id — Cod — C / d — Cod 


/lO A /O^ 

42. U (2) 


C6A- 


-C7A— C8A— C18A 


1TO n/i /l/IA 

1 /6.y4 (14) 


/"'/CO /~^nD /^oo /^loo 
Cod — C / D — Cod — C 1 od 


1 /II t^ A\ 
— 1 /5.41 (14) 


C6A- 


-C7A— C8A— C9A 


—6.8 (2) 


/^^CD /^TD /^OD /^AD 

C6B — C7B — C8B — C9B 


7.3 (2) 


ClOA- 


-04A— C9A— C8A 


168.47 (11) 


ClOB— 04B— C9B— C8B 


-174.31 (11) 


C7A- 


-C8A— C9A— 04A 


104.79 (16) 


C7B— C8B— C9B— 04B 


-105.02 (16) 


C18A- 


-C8A— C9A— 04A 


-80.66 (14) 


C 1 8B— C8B— C9B— 04B 


77.76 (16) 


C9A- 


-04A— ClOA— CllA 


-106.93 (14) 


C9B— 04B— C 1 OB— C 1 1 B 


119.51 (14) 


C9A- 


-04A— ClOA— C15A 


75.55 (16) 


C9B— 04B— C 1 OB— C 1 5B 


-66.03 (18) 
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U4A — 


-C 1 U A — C 1 1 A — C 1 / A 


1 n/z CO /" 1 '5\ 


^AT} 1 AD /^11D /^ITD 

U4r5 — C 1 Uhs — C 1 1 hs — C 1 /rs 


1 A /'^ A\ 

1 /Z.Z4 (14) 


C15A- 


-ClOA— CllA— C12A 


0.9 (2) 


/"'I CD /"'IAD /"'I ID /"'I^D 

CI 5 rs — C i (Jrs — C i i rJ — C LIU 


-2.3 (2) 


04A- 


-ClOA— CllA— C17A 


4.4 (2) 


r\A'D /^lAD /^IID 'TD 


A 1 

-9.1 (2) 


C15A- 


-ClOA— CllA— C17A 


1 TO flCl /"\ A\ 

—1 /o.uy (i4j 


/~^1CD /~^1AD /~^11D ^D 


1 /O.iO (14) 


ClOA- 


-CllA— C12A— C13A 


-0.7 (3) 


/"'IAD /"'IID /^ITD /^IID 

C 1 Urs — C 1 1 rs — C 1 /rs — C 1 jrs 


2.4 (2) 


C17A- 


-CllA— C12A— C13A 


1 TO ir\ /'I n\ 
1 /o.3U (,1 /j 


/"'I'TD /"'IID /-'ITD /^ITD 

CI /rS — CI IrS — ClzrS — CI jrS 


—1 /o.JU (lo) 


CllA— C12A— C13A— C14A 


-0.1 (3) 


/^11D /^11D /~'1'3D /^1/ID 

Ciirs — Clzrs — Ciirs — Ci4rs 


-0.5 (3) 


C12A- 


-C13A— C14A— C15A 


0.8 (3) 


/~^11D "iD /ID /^ICD 

Clzrs — Ciirs — C14rs — Cljrs 


-1.6 (3) 


C16A- 


-03A— C15A— C14A 


1 A /C 
lU.D (2) 


C 1 ors — (JiB — C 1 jrs — C 1 4rs 


-0.2 (3) 


C16A- 


-03A— C15A— ClOA 


1 nr\ OA / 1 c\ 
— 1 /U.oU ylJ) 


/-^ 1 /;d /~^td 1 CD 1 AD 
C 1 ors — Ujd — C 1 jrs — C 1 Urs 


1 TO 1/1 1 '7\ 

—1 /y.i4 (1 /) 


C13A- 


-C14A— C15A— 03A 


1 AA /I 

1 / /.yy (lo) 


C 1 irs — C 14rs — C 1 jrs — Uirs 


1 T7 "^A /I 

—1 / /.iU (lo) 


C13A- 


-C14A— C15A— ClOA 


— U.O (2) 


/"'I'lD /^1/1D /^ICD /-'IAD 

Ciirs — C14rs — CI jrs — ClUrs 


1.6 (2) 


04A- 


-ClOA— C15A— 03A 


-1.5 (2) 


/"V/1D 1 AD 1 CD /^ID 

U4rs — C 1 Urs — C 1 jrs — Uirs 


A A /">\ 

4.9 (2) 


C 1 1 A— C 1 OA— C 1 5 A— 03 A 


1 m A 1 1 Q \ 

—1 /y.ui (ij) 


/-^ 1 1 D 1 AD /-"ICD /"ilD 

C 1 1 rs — C 1 Urs — C 1 jrs — Uirs 


1 'TA Q c ^ i \ 

1 /y.jj (1 J) 


04A- 


-ClOA— C15A— C14A 


1 / /.22 (14) 


r\A'D /"'IAD /^ICD /"'I /ID 

U4rs — C 1 Urs — C I jrs — C 1 4rs 


1 T/l A/; /I /1\ 

— 1 /4.Uo (14) 


CllA- 


-ClOA— C15A— C14A 


-0.3 (2) 


/-'IID /-'IAD /-'ICD /-'I/ID 

C 1 1 rs — C 1 Urs — C 1 jrs — C 1 4rs 


0.3 (2) 


ClOA- 


-CllA— C17A— 05A 


1 "TA A / 1 

—1 /U.oy (1 /) 


/-'IAD /-'I ID /-'ITD /-^CD 

CI Urs — Ciirs — Ci /rs — Ujrs 


1 TO 1 /I 0\ 

1 /o.ol (lo) 


C12A- 


-CllA— C17A— 05A 


1 A 1 /'I \ 
lU.J (J) 


/-'10D /-'11D /-'1^D ^CD 

Cizrs — Ciirs — Ci /rs — Ujrs 


-2.7 (3) 


C19A- 


-OlA— C18A— 02A 


-2.1 (2) 


/-'IAD /"\OD /-'10D /— \ 1 r-j 

Ci9rs — 02ts — Clors — UiB 


0.6 (3) 


C19A- 


-OlA— C18A— C8A 


177.28 (14) 


C 1 9B— 02B— C 1 8B— C8B 


-178.78 (19) 


C7A- 


-C8A— C18A— 02A 


177.55 (15) 


C7B— C8B— C 1 8B— 0 1 B 


5.9 (2) 


C9A- 


-C8A— C18A— 02A 


2.8 (2) 


C9B— C8B— C 1 8B— 0 1 B 


-176.72 (15) 


C7A- 


-C8A— C18A— OlA 


-1.85 (19) 


C7B— C8B— C 1 8B— 02B 


-174.76 (15) 


C9A- 


-C8A— C18A— OlA 


-176.63 (12) 


C9B— C8B— C 1 8B— 02B 


2.7 (2) 



Hydrogen-bond geometry (A, °) 



D—A-A 


D—A 


n-A 


D-A 


D—A-A 


C17A— H17A-02A 


0.93 


2.48 


3.354 (2) 


156. 


C17A— H17A-04A 


0.93 


2.50 


2.8164(19) 


100. 


C17B— H17B-04B 


0.93 


2.47 


2.8004(19) 


101. 


C9A— H9A2-03A 


0.97 


2.49 


3.0167(18) 


114. 


C9B— H9B1-03B 


0.97 


2.36 


2.9416(17) 


118. 


C7B— H7B- -OIB 


0.93 


2.41 


2.7847 (18) 


104. 


C7A— H7A-01A 


0.93 


2.29 


2.6914(17) 


106. 


C9A— H9A1-04B' 


0.97 


2.55 


3.2215(16) 


126. 


C19B— H19D-05A" 


0.96 


2.43 


3.275 (3) 


147. 



Symmetry codes: (i) -x+1, ^v+2, -z+2; (ii) -x+1, -y+l, -z+2. 
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Fig 2. Packing diagram of the molecule showing hydrogen bonds 
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